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(57) Abstract: 

PURPOSE: A method and a device for cutting a 
non-metallic panel, such as a glass panel by 
laser beam is provided to obtain uniform and 
high-quality cut section from the starting point to 
the end point and to completely separate the cut 
parts. CONSTITUTION: The method for cutting a 
non-metallic panel comprises the steps of: 
forming an initial crack at a starting point to be I 
cut in a desired direction, conveying a cutterj 
along a predetermined cut line at a conveying! 

speed coincided with a first constant velocity 

zone of a predetermined speed curve, and performing scribing and breaking by using laser beam 
synchronized with the conveying speed; conveying the cutter along a predetermined line at a conveying 
speed coincided with an acceleration zone of a predetermined speed curve, and performing scribing 
and breaking by using laser beam synchronized with the conveying speed and having gradually 
increasing output; and conveying the cutter along a predetermined line at a conveying speed coincided 
with a second constant velocity zone having a speed higher than that of the first zone, and performing 
scribing and breaking by using high-output laser beam synchronized with the conveying speed. VI 
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£ IfS-fr efl°HU£ oi^-sj-o} 4fei7m-a- 7)«-si ^s) s.<9=-i- $^3. «8<Wl 

71 3*H =&3Aiai *l*H 45}. 7 )*si «>l^#ESf «W*ID4| 7>« Ai?ife ^ $ <>1 

S13|#2. £ S7l#S.# ^SVuI ^ AH<K1 7^7>-i- <>1 Si «- o^*E2| 3*H] #^0] eflo]^.*) 

^1 ^aW?^ ?1^31-<a-g- ^Al*V<^ -ffel^iasi alel^OhroughpuO-i- s. 

<»•§• *8im:n. #<a»Mi 3^i« ^ safe <a-§- ^ 
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-.E 2 fe- £ -g^H 1«| sit* a^tf^E. 

£ 3 £ £ <S*M 2fi1 

£ 4 €• ^fil 2«fl Sl«r SNHME. 

E 5a £ °l£#*l 9! *7)#A|o) ^vg^ 
5b £ °1*#*1 ^ f-7l^^sl 7D<^£. 

£7fe ^21)71^3. TFT-LCD^-i: TlDtt 3-ffi] 

JE 8a # ^ o.S TFT-LCDJft* ?1^«- 3-f . ^^Hl-H^ tt^S. 

E8bcS- U^-SL-S. TFT-LCD«r# Tl^* 7HHMS1 

£. 8c ■& -g- <£<3 TFT-LCD*^- 3-f . JI^HHsj #£5. 

2. 9 TFT-LCD^-i" *H U$ "flfil S.. 

<£'gsl ^ A^S-ofl cj|£ ^-ifil ^>3> 

2 : 31*1*1 tt*!7) 3 : 

4 : Hi 5 : efl°l*1 SJ 

6 : ShM-^ 7 : 

8 : i3.eH.SiHj SaV<|e() 9 : 

10 : 11 : 

12:*fl«13: <«H U 

14 : «V43 15 : Sfli 

16 : u.eH'81] 17: iaefol 

19: =g£ ofl ^-5120 :>»l?#* 

21 : *7l 33 22 : 

100 : ^ael-ol ioi : iaeM tLeKj 

200 : ^^7l 300 : °l*#*l 

310 : <>1*?JH1-BJ 320 : ol^n 1 ** 

400 : f-7]#*l 410 : $13*1 <>1>; 

420 : "S-tHMl 420 : H.eW»l 

440 : #eU£7| 



M!*SM -i t '2 $«|7|ft 

«■ HW* amu* o]«.<h 3-f . 7l*ij £<as) a-S-g- <tf*rJi ^«a«>^(| «g^Ai?| 

71 3«H ^^fil fl*H 4eV 7l*si ol^Hsl- eflol^^sj 7*3 A^ifc 95 

f-eflfil -S-el^fil t'tt^^.S.fe, 4°W£-Sf-2l Jtfls.ofl sl«9 iae}o|H^jA 7]7fl ^ -g-^^- 7 f 

7}*lfe «S->ao) at}. 

tf7lfi] «9-<a ^ ^?>#a S-tt*|sH «W 3<a t > ^§ofl fe aj$*w #03. get* 

3°1 ^_fl.*>tj.. 

^7isi & ^>sj ^-?-oi)H =a^fii -ysw ^ ^o.^, ^Tflaj^^on ^ ^sls. °\m 

42M. ^7is} f-^l^-i- -frel^sl ^o)^ ?f^ofl ^ *4<tt€NWftttti£ ^10-2000- 

0042313S.)fiJ T-V*:. «1^ TflS-Sj ^<fto| Al^q fe S o)| $3}.^ "g-^os i7l H^-§- «^«^ol p 

S\S1 AJ^. 4B1- *U*>7}^U#.£Al.SH 7.DS# 7^41-al, l^Jofl fiJ*W 7>1« -¥-S-o|i l*>?]^(quen 

ching)-& *H 3«l* «^^l7l a. -*7| 33*1 ^2*7MH8# 2:A>*>^ m|§^ t|s# 7>^*>ji, aJ- 

71 ^)2Sf7>«a«Joil SJSM 7><i« ^-^-ol) 7fl2^«^^ SHrSi-g; 4=5)^ «Vfe «1#^ 7fl£. 4. 

i7la^4 i3ei-o)HJ^ °V-|el- H.zfl<>l'34'a-& efl°l^l u d^ slafl ^«a| ? iji jftcj.. 
A>7lfil ^^o] o)^ -fi-El^^ 37fl scribefil- break *^ ^ 7j-*l£ «»1^.<H ^4. iaefo]^ ^^c4|a^ 

fe- ia2l»ll «J4 •izj-^oll fil^l -fraW^ofl 100 - 200 tffl Slo|fil *=lh±o] ae}-<yol ^Ajslji. ^.^01^ 
oflAife ^aeHsel-°l-& 7|§o.s H^loia.^ofl fiJSH 71*0] ^el^cf. 

^7|si £3-§- -frei^fii ^'aa-a-i- 95%«ia>o.s ^<h*^ ^ 5H»4. 

*71S1 ol-g-SH, ^-317]^ f-^SS «>lf-Al7U 7]* afcofl *«a^ iiflol^SJfil 2AH?1 *el# 

^<a*Vfe 7i* **ifii ^-foiife *i<aAi*j- ^ ojsHfe 3<a^ <»«fii £"a-§- 7^4. 
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=l^. ^ ^£2) 0^o(| «)#4.3.(hack[e mark)*)- #e)fe. 3.7]$ S.<&°] -M-fl-*)*)^ 3S)(crack)«] £ 74 

a-oi a?***! io%^£o)i <wh 7143 43*1 -aes^-a- us-*) 

£. 7-8-fe iHe^ol«8 a «]«>I*|U #3* 28%, JieiM^ elM^U f^-ft. 26%. °)<£$S. 250 nn/s^ S^^S. TFT 
-LCD7l#-§- *14*fSt-g- <H<>) JE£ol4. 

5= 7°^ «)#dV37V M-EH-M". aj#27l4 *14£ o)i^)H "HlZ^fl^fe 3}£ 4 

si*t <8«h*i i^fii 3*hH ^svsiai. 7)43 

ath 7)* ^#5^ *)«W?} ^44 jj^o, 7 ,^oi ^ejsi^Ai ^ej7l* ^^Ajy 
4. 

^7)S) 7flAj*M 3«H f-^E£ Si4S|fe 3*. eflo]*] #^S) 2^ofl 4^ 7 |4 344 q^fe 

a7|sf ^rfe sm« <tt= asm. 

c) VI. ^ 3 efo]»s^4 »i 40144^-8: 4 °14 3jzf^<LS 4*1 ^340] ig 3-3 4 uefloWa-t- *Hr 
3*. «H8€ ara<W«l «|€«>as °J8H *2l#a) ?l*oj7> *fl<>1*l7l4 4sRt ?J|£# 0144^ -fr37)4°] ;g4 
3-S-7} 4*jsKr §-af|ajo) ^4. 

^7ls| 811147) flsM £ S^si ^*)-8r. *W*|HH| s)4 -fM4sl 44*1, 34 ai^^-".^ 

^s-s- 7>*h 4?**ej« ^ safe tfn * * *i# ^i^«n $14. 

"I'S.-Jl r'.il ?J : <!-SI 

a>71s) ^aj-i- 4^47) 34 4 434, $4 ^0() flo^, u|4<Sf *fl£.S) A|^S)^. £ef| 34 

U*lSHf °1*#5LSL ^«34*1# ol^4r^, A^ 7 | ol^E4^7ia ^#^<tl ell ^ ^] -g- o]^4^ ^40)^1^ 

^ £L5lM ? J^ < a-g- sffe "3^1; ^^4e]J!. *Vfe <4^^ 44 ^^2) ^5.^3] 7>^^>4 <a*)4fe »1*^es. 

^l*^, ^71 a|<fc#£4^7l3 $%o) ^^4fe efloi^ta^- <»l«-4^ iaeHm-g-^ H &W3*t 
^■g- «Vfe ^^^Ji ^fe ^^-a^- 4at i^fil #s^^si 411ai#^?VJi4 n^°J ^]2f-#^?}-4 <y*l4 
vH^^i^ 01^4^, #71 0)^5=4 ^713 efloi^^^- oi^oj S « 

eflol'S^'g* #7)13 3L^4fe o-s. 4fe eWJW ^ "1^**1 l Jh , fl 0 l4. 

^eflsj >ia^o|»9 ^4 ^.zflojsg^ofl m ^>84fe ^tJ47| ?)«1|a^ £*H)-*lfi] 

°l*<3f£# eflol^sj-i- -H-ej^-i ^471 a14^ ufl, -frel?]^ i?)^^ frS\7}#$\ tflJfJf«-4 

*7i#4 ^7> 3*n5a°i "■•wiw f-sj -as ^«» hi^^oh ws. 

£4. -a^^ 5a°H5i j31«>H«Joll slefl t^Jg ^oj ni#^4 o>^ 9 c> ^4 ^ 7 14e ^^^oi o]^^ 
i^o) a]^#4s) 2,7]^ °1^4fe 4^7fl ^4. 

t^aW, a)^4£i a7l-^.& 01^4 fl-A>4 ^taa^-g- ^711 47I JH«fl>Hfe "l^* 0 ! 5fl°)*|<>H "Mslfe 
«§•§■ 4 s 5Ufe A|^va) <^*s ^.440^0^4 44. 

#714 1^- Ai^xi o^4^ JjH4fe •S-'a^g- *!4^si <>l^s.# ^<>lfe- sJofl 7^44. 
^el^. efl«1^^ #3£ ^--a^Tfl 4J1 ^iA]?l^ 43aH><3- m|^4«»1 -Sfe S.«le| «| 

-g-^-slTl^ ofl^Aiofl a]4^tg=o.s 14^1fe ^2^(scorching), Sfe R^o] *7j^7l4 ^1 

«sjfe ^^(peeling)ol t-flS 4 1 5tl4. 

aj-714 ^ o|^£* ^^1^4 ^Aiofl e||oi^fi) ^ej £4 4^1^ ^oJ ^€4. 

-*7)4 go] ol^#£4 iflH*)^ «]^4^- #4^1 ^^*>^ -«4^oI1a1e ^4. 

^^7l-^€- oW<>9 ^J-i4 <>1^£4 t-^-i- -iMA|?14. ^ "a-a7l ^§-<>l^ ^^i?iJiL4 i*l 

^^i7i4 ^4i7)6i^si 5 efloi4^jsq ^^oi #01471 «1|&o14. 

^a), 14271-9-&OU 4^4 o)^ E 4 ^o]^s) f.^^. 4eflsi alaj^ 4^1 ^ol-g-^o): 44. 
°1 <>1*^ES) ^4#^ t-321 «4#€- ^^7h 5a4. 

-8-^714. #7fl 5171 nJls- 

#7)4 4fr °)-frg. ^01^4^^. oj^£4 ^4011 4^01 *7l4^oi 4^.4 ^ 44. 

<34^ "I* 01 ! *^«H ^ £71244 33)23 Afo]4M «*>H^ ^°) 0 > «-4. 
oj7]Ai, ^a)^E# ,(] 2f . #;? .4oi4 4a, 0^4 4^4 ^ 7 |^S4 «-4. 
alllf-^asl 0)4:^2.4 v ! . ^ol^t-^-S- P , »m H2^-4t^aH °]&<*rS.& V 2 , ejol^^^-g- P 
*>^. °js)s) ^£ VoflAi 4-8-4^ e8<>l^#^ PS) #?fl*)£ ^4- 
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P-P x v-v x 



P 2 -P l v 2 -v x 

°1 "H, 4S444 ;M244 332:3 4°H «4?34 Slfe'fl, 4 $4^441 ^37> 4.2.4 4 

44. 

<»7M4 *l3*r 44£2j a|44 4S*44 3444 ^ 37 > flfe 7Mr£7> *1144°.S ««M 

42M. ^IHf &<$7) flSB £4=^34 S^Sl o]^7fl 34, o| o)| *l^^ofl 34 ^ 5t*4. 

^7)4 ^ ^-g. 7}X]3L tffe £ *3£4°fl -SBliL^, ^O] Al^fe £o)| £ 

44 «*Rr i7l 334 3^4fe 4*)7)- SL?%q. 

i7| 3^2] <g^-& 4^4#°il <a4- 7^7^- 7]^13 ^^<H| £]«1 h^44 '^44. 

4-3444 <§-!• 7>*H 3^4 $-34fe 4SJ-2-3.fc 3 4 ^4 2\*i 3.o\ «|u|*l# £4 2.44fe ijj- 

>84 44. 

214 333 M)£?4 *H444 4-3444 313 *4 ±% 

4 4Hfe#$44. 

#712} 333 ^ofl, g^a^L *K=. ofl^^. ^H^AIS) 444££- ?)%^)# 4444, #7l 

4445L4 443 #ej°J 44*1114 4444 >ia444*S 51 HflM^^* «M 34. 

3*1 *l 444*4*! 4144*44. 71-4*44. a4?tra 4244*4*3. ^ ^ 

4144*44 #44S.*43 10-20%, 7}4r7-Q£r 10-20%, 4244*44 70-80%tl 34 44344. 

4£4*i3 343*! 14* 4?I4 44 44 S4«»H. *134 ?Ha 5U3 #4. 

?1<il44fe 34 #43 4H*43 44*44 44*44 a4*44 444 43443 4£# 34 

a]7H 4444. 

S&4. 4445=4 444 444 M J5 : - 44 43S344 7 l-44 433 SIWV #7)^ ^H^>a4 ?1I3 
•S-aelTfl «4. 

#7]fi) iH4°l»84 , a*- ^"©4^3 4fe 'fl^-t!^ 44 eJo]^^# h]^ 7h<g^ji, #7) ^o] 

*1««H 214^ 4<a;a ^*<fl ^l^(queriching)^ 4«*l i34<>l«4«^ *>«^-7]fe 4^014. 

^l^-asi #7i 3499c) 2i*A i^si^, o] ai^o.s. i34°i , s4 < a o i «>i^«H34. 

i34°l«i , 4 < a^- HS-sl 7>«is -14 ■a^^ *°q ^4°H^ Afe sl4 g43$#i- °1*4 5J«14. 

#7|2j assllol i a4^€- #71 >:H4 0 l > 84 , a^.s *8^4 ^34°1«4°J 0 )1 244^ 7f 

■a4fe 4*a°i4. 

a4, «ell»l 5 84^-& #7|si sflol^'a^ si*h 7 >g« ^«-o)| ^^)^. <^ c) i44fe ?!£ 7>^«14. 
i34°l , S4 < a St « 2flol^aJ-<a«l|4sl 4-8-5) *r ^^1-^*. He 5fe N 2 HLfe He4 §SJ ^^5. 

4^1 5<>1 7^44. 

^1^4^ ^fl^^^ol 7fl£L2| fi-SoU yoj.^21 ^o(| et<§<$£ # ^ ^1^1-^* £<g4A|s f- 

«8 ^7l4fe 4"a<>l £.^€4. 

#7l^V <y^21 -^^^ H#3L7lJjLEl ^4^sa1^1 °c>^5l ^^-S- 7WEf b|^4^- 144fe 

"1 4*44. 

4^4 ^44^^ ^«4fe «44*)?! a 4# 4«S-&, «l^44^ ^S4*H XH4, #7| sf-f ^si s^<hi p>^ 
sH «l?44-i- Ji^Al?!* 4^-«0ol^: 4-f 4?l 4-?- ; 9'H| ^4^4 «1^4*^ ^QaWZ 

•HI ^4444 °J^4fe 3i7ia^-S- <i-a4fe a^5H; 4?1 «V-f^«H) %^3\j3. ^7] 3.^^ ^4«fl "dlsi 0 ! 2<2 
s}^a ^fe <^1^4* 44 sWW-i- °l-8-4^ ^34°1^4^1-i- -"fi^4fe iH4°)Hl; #7j sl~?-^ofl ^^s)ji 
#7l i34 <: 'l«H *4°J1 41^°! 91*14^ ^3401^^ -344 ^34<>m44-a- 44 *l|ol^«4 "l-g-sM 
Hl-9-444 ^4*el4* #7l 4^-^ stfc *>Y»H|o1^ mI^-44^- i^fil 4£44°i) 44 4 

*A)7lfe 01^4^1; ^7) 4-f^^l 0l#^£0)l eflOl^^Sl *7lAl7lfe. #7l#^l# ifl-^fe ^-g- 

s 4fe «|oH^ S14 «m44 ^44*1014. 
44 471S) 4^4 -fcUiofl U 4«fl 4>S44. 

444-&H, s. *4<8 4=1 f-4 <da|44. 
a4, 3i47m 44 7}^ efloj^q- YAG ^ efloi^# 7fla.7>^«l-fe ai<Hm^l-{d4 €2=1 34«8 ^ 2 
44fe f - ^1^1 4>a4 4444. 
3eJ?lo)l 2)4 44: 3^21 ^o)fe o.5-5 mm 4 4-&44. 
4 4^H2l YAG 1^ eflol*i# 4444 £-4, «47l(2)4 «s(3)7V t 1 4S4. 
447](2)S4h1 44 *W*14€: «a(3H sl«fl ^4S)«H ±^ 3:*}%°] i^(2l)4 ^4. 
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tf7|Sl ^344»Hfe «)^^ofl efloJ^MjA. 3,A\$0) ^S.^ 7^5>fe 4<a947l^4, ^7) 7}<&%V7\? 

ofl fi]44 7}<£& 93 (quenching)^- 44 aq-fr 9>Wlfe 9*]9 3L944. 

471 7f<t^^7i?ab *a 7^ en °i *i* 4*44. 

•& 9*Hfe £ i afe £ 34 £4 ^434. 2^9 aflo|^^^ 1^9 9^9 49*1 429. 

4911M s]sa 7>9« 9S* *a44?lte 31*193* 9*l|34 94*1 ^4 ^if-s| 7|*il 944 o>qj7, 9^3 

*W *44 *?1 SHr q^SH #4 44344- 

**H-S^'Bt 1 (10)s flW*l ^34 W&tttTms. «fl#s|<H ixiji- vi^Ai^cf. 
^7|oflAi 99, q$ £a| s||ga] TFT 9 9£4fe *£*4 8144 4H3. *4 

«4#ti4 ai^^oj y-fe 39^ 9119*14 4**8 4ti«m*> 4*3 4 , =o4* *i*14 $^4. 

*"il9*lfe 9^9(9)4 *°J4(12)£. 9^}sm4. 

47|oiH ejoi^Bjs] iA^W. iS* »Wa <*)342l ^444.2.3 9 44SOJ aw 993)99. 

97| 993 4343 ^ 9*W4 4. 4713 -g- 93 24 7J-£S. f-O.S.*«| Dfln^Jl 2-g. iael-O] U.Ej-01-g- AjAj 

44*4 5U4. 

#7) 4<i947l9o)|fc- #^2:«7|(440)7f vfl4s|4 3*3 qiH 3*11 444113 #3* 234 <=r 43=4 44. 
Ji44?l4r E 14 £o] iH44»W 3*11 i344«.44o11 444S1* 2444 4-g4 afls.9 7}<a«M 
S34fe 7V1944 99.2.3. £ 34 94 7}«*71tH| 344 4-*« 43(quenching)4 

44 a^t ^r^Ai^ife. 9*19 d 3<94fe 5J£ 7>944. 
«e|)443 7}-1^«J-7l^ ^ ^344M-4*444. 

44, » 445H3 29-499 99 99$ £fe 9*. 9 0.3. 9^ ^99 39444. 

£l5£2fe -S^H w el|ol-7l7V 7><1 344 ^9.23 o|^x)fe 39 ol^, £3* H4fe -a4°(| 2S.^ « 

44471- 7^9471 94 943. 4-¥-44fe 3*44. 

99 24 94 449 4 s^A|?ife $h 3999 »Hn^7fl 4-a ^^&-i-s- -Msn, *«-««>i 

<f!-i- 4»V *]^i4# f-a ^ 
»l*^^(300)fe 7^ 4i^Sl ^ES. °l9*l-7]fe ol*^9^(320)4, ^7] 019^9^.4 ^^s) 

<H »1*#£9 ^H«V^ 6l9^!£9el(310)S ^€4- 

^7121 ol^9».(320)fe ol^e^^oj Ajil- ^4#o^ ol9^S.# «4^1« ^ ^9^14 A^^M. °1 
el* ^^^lsfe ^»»1SLE17> 4-§-« «r 5U4. 

°l*^Sl-el(310)fe ^71(200)^ Sl*fl ^^4- ^>^. «a^7l(200)fe fl^yHtElOlO)^ d)e] 99 9§f 

3344°! #2.^^-8 01* ^r*m *4J#4. 

■*7lsl 971^*1(400)^ <>19#£ «H1°1e19 93-SHr ^^5(101^(410)4, a>7J «4|c1e19 <>194^ efl°l*] u J3 9^ 
*1# °i-tV4fe , a-tt^*l(420)4. #71 «a*19^-M ^-t!:€ ^l°l^lSlsl #^*m ^34°1»1 ^ MellolTioii 9 
32=3171(440)3. ^^-4fe H4°1«H(430)S. ^€4. 

#7]»llAi oi94r£si c(|o1e)9 £ 5a4 »<>1 #713 <>19«H9el(310)9 9 «« 97l9*l(400)s ^£)7l4. afe 
H 5b4 2°1 ^7l(200W| Sl«9 al^ 5<>1 7f^44. 

97l9*l(400)»ll s\n oi9^ E o)| oiBflsho^ 9^9 saw?} ul^^ofl 2a>9as.^, oi9^£si ^44°1H AS. 

4 u v>fe «a^* 2=a« * 5a?n «4. 

■& ^-g- eflol^«jsi 9^ol ^A]s ^9«).H.a efloi^^ 913719 ^M4<>1 efloi^«joi ^^^oj ^9 ^ 
4 4fe esJol 49^144. 



#7)51 939 9*« 9*1 -fi-al7l4^ £0^=9 j§94^ €^4711 3^*12 ^ 9i9 « o^e> 
, *1921 s.44 2S.# 7fl9^ ^ ?i4- 

«^ 49 914M 9al7l9sl «19439 &«i *H9& 4 s 5U4. ^^-8-^^-0(1^ ^fls] 9 
e)7l49 oJfe ^-f, <r&0Bt$s)£ ^ oj(4. 

(5?> «4 

»1^4fil =M9»8-^od ^Ai, 

»1^9 ^ilasl =i^oi Ai9sife «4fe 2=7| h^I9 <S^4fe ^5fl; 

^94^2: 4fe "ll^^-l- 44^=0^ 4£4-as| ^1194^4 -a*l4fe ol99£S. ?1«39*1# «1*4^. #7l 

ol9^H4 *7^ 49^oj ell«HwJ9 ol99ol ^3401^4^ ^ « iN|ol539 , a^- 4fe 'STfl; 

^"3:431^ 4fe ^^-a^- 44 i^^l 4£4<asl 7>49S4 "a*l4fe 0199ES. -71^9*11- 0199^, 97I 

94£4 f-714 #eM $94fe en^l^H^J-S: 4*44 ^344»84« % «e«4 5 94 < B* 4fe 

^44=^2 4fe ofl'S-a-i- 44 ^^21 4E^9sl 4lf^r?£.a.4 Jl9°J 4294^94 "a*14fe 494S3 ?1 

^#*1§ 4*44. 971 4*4H4 *7i3a a93°j ^0)^1^9 0199^ ^3441)4^ « aeflo| i g9< a ^ 9^ 

<&^0* S44fe 3 9 4=9.2.3. 4fe efloi^SJon si4ul^9#ai 99 4>a. 
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3^ 2. 

am «i#^*ofl <g§. 7>ei-7i4 7i^ai *w as *hs 

jS?* 3. 

'A 1 *<fl Xl°W. 

^r£.^-S£ 4«M ^H7V Sfe 5Hd°J 53 -fr 43AS 4te zWlH 4$ ^##3 

4. 

&3SW94fl* UtfaWa. *Vte <>1!3*i& ^ flMai'S* i4*H u l?4 n^*}*, #7i erMzjigofl 
s)*H 7^ ^.^ofl ^(quenching)£ *M iaeH-S-eVSl^ <JHAl?]fe sj-g- »a eflo|*J1H 

ui-e-^si *j<a ijna. 

5. 

i *«i *i°w. 

a eflol3^<a£ ±3.^'] a. e*?H eH*!*]* «l^r ^sVte 3!& 43AS *Vte H 

6. 

£.*<>l»8«rtl£ 7}%%. *H? tfTlIf- c1 £<8-*}te ^-3 AS *Vte eflo]^Bjo)i 

^T 1 ^ 7. 

*M $ ate 6 Sl°H. 

«3°)| 4-8-S)te ^f-^-S- He ate N 2 ate He4 £<r#§2] *ttf-S <>l*<H*lte 43 IS 4te *»1?4 

313 m%$& ^]7i«vte 43as «>te *»i?* ^s ^eu-'a. 

9. 

*a i sa<H-H . 

©l**a* e)|<>i^ #^s] ^7)te. ^-a^s! ^aU^W °l£*asl ^*ma4 eiM*i# 

3li4H*i eM^f-^^ b]££ oVeflsj <4 4 3°1 2=a«tte 43.2.3. 4te «]?* *»3. 

10. 

"i?^^ 3^3*h sa°w. 

4*(t- °l*te 4*3: 

W 44-341 3^=)<H »l?#«s» *fc*7i**4| 3tf1^4 ti*!4te ±7iaa|-S- ^^«Fte am; 

37) 4-f =s<>tt itfsu 371 HJfl^si ^ta*VBm *>te -=fl^>a-a- ^ ^^^"j^ oi*^ ±s. 

^ *«*e|*l-te «.eH»l?1; 

3-7] sHf-^j) ate ^«flol^ ji3€ Ml^-^-i- i33) *a^<>l| 42* °l*Al?lte # 

W sj-*=83 0 l**a«il ^-7|A|?)fe §-7|#s)s £^te «Vte sit!- 

11. 

A 10 5a«H A 1. 

HzflsHfe i^aTflss ^321)71, ate Nd:V04»l Pulse Laser# « 3^*8 2: A l*}te zfl°l 

^HeflT]?] 4H) AS «Vte eflo}^qjofl h)^« 

^T 1 * 12. 

^1 10 SH^Ai, 

^aat°l»Hte Ml^#^ofl eqol^ig^- sav*^ u)^ ^fls.^ 7>-a*ffe 7V^^7l^sf, #71 7}Q%n7]T<H s\i\ 
oj 7 ><iJa ^e-ofl «3(quenching)-i- «M 3^^" ^^l^lte S^^te 914- 43 AS S^te efl°l*11H «l« 

13. 
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*il 10 1H 5a°H. 
% t«^J- 14. 

*ii 13 #oq sa<H^, 

•a.eflol?1fe 7]-«W71tH S]*H 7 |-<a« Jf-S-H| ^^(quenching)-i- *H HMMUfc. *8*1* ti| £tf*Hr 

^fl 11 <£a='te ^1 14 5U<H^. 

Sn 1 * 16. 

all 10 «<H) SH*!, 

«HMW ^-§" 7}SM ^S. °1^1?lfe ol*^*-?"^. #7] Ol*^^ of £5W 

^T 1 ^- 17. 

^ 16 5A°H. 

18. 

^ 10 tfi 5U°H. 

*7i^*ife oi^h t-fio|el# -?-§<£fe °J34o|&«h ^7) fl|olej# oj-g-sn efloi^sJs] <a<+s>fe Stf 

tf*) 0 *. ^-7) Wins* #3*11- iiiaHwl H «eiM?H »>3t3i #32^713. 3ts}fe h 

«M»H» if-sVfe sit- f^og. ^|ol^^«>ll si* 33**1. 

^Jt 1 ^- 19. 

*il 18 «V*l°H. 
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40 



V] 



r320 



ejaiHioi^ „_-^4io 



I 



2tfS*l „«J — +20 



+40 
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